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ABSTRACT 

H.  pylori  is  a  ubiquitous  organism.  At  least  50%  of  all  people  are  infected,  but  an  exact  determination  is  not 
available,  mostly  because  exact  data  are  not  available  from  developing  countries.  H  pylori  may  be  detected  in 
approximately  90%  of  individuals  with  peptic  ulcer  disease;  however,  less  than  15%  of  infected  persons  may  have  this 
disease.  An  association  between  H.  pylori  and  gastric  cancer  is  confirmed.  In  developing  countries  H  pylori  infection  may 
be  acquired  at  any  age  as  gastric  cancer  rates  are  very  high.  According  to  some  epidemiologic  studies,  this  infection  is 
acquired  most  frequently  during  childhood.  Children  and  females  have  a  higher  incidence  of  reinfection  (5-8%)  than  adult 
males.  As  well  as  no  sex  predilection  is  knoawn;  however,  females  have  a  higher  incidence  of  reinfection  (5-8%)  than 
males.  Diagnosis  of  Helicobacter  pylori  is  achieved  by  non-invasive  methods  such  as  H.  pylori  ELISA  and  or  fecal  antigen 
detection  through  ELISA  techniques.  The  aim  of  the  current  study  is  to  specify  the  impact  of  non-invasive  methods  for 
detection  of  H.  pylori  infection  in  patients  with  upper  GIT  symptoms  in  southern  of  Riyadh,  as  diagnostic  methods  in  the 
Kingdom  of  Saudi  Arabia. 

Design  &  Methods 

Patients  presented  to  our  GIT  clinic  at  Salman  University  hospital  with  any  of  GIT  symptoms  such  as 
(Heart  burn,  eructation,  dyspepsia,  and  symptoms  of  Gastroesophageal  reflux  disease  (GER)  like,  epigastric  pain  belching, 
bloating,  nausea  and  sometimes  vomiting)  were  enrolled  from  the  Salman  Bin  Abdel  Aziz  University  Hospital,  Al  Kharj, 
Saudi  Arabia  at  that  period  between  2012-2013.  Patients  responded  to  a  questionnaire  to  investigate  possible  GIT 
symptoms  and  then  underwent.  The  stool  ELISA  test  and  H.  pylori  ELISA  serology  were  applied. 

Results 

The  diagnostic  performance  of  the  HP  stool  antigen  assay  was  as  follows  (Table  2):  sensitivity  of  94.5%, 
specificity,  96.2%;  positive-predictive  value,  93%;  negative-  predictive  value,  94%;  and  concordance  of  90.4%. 
The  diagnostic  performance  of  the  H.  pylori  ELISA  assay  was  also  high,  with  a  sensitivity  of  90.5%  and  specificity  of 
92%.  Combining  the  HP  stool  antigen  with  the  ELISA  assay  raised  the  sensitivity  to  98%,  the  specificity  to  97%, 
PPV  to  96%  and  NPV  to  95%. 
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Conclusion 

The  ROC  curve  showed  a  good  correlation  between  the  compared  methods.  The  standardization  of  the  ELISA  test 
for  the  detection  of  H.  pylori  in  stool  specimens  constitutes  a  non-invasive  diagnostic  alternative. 

KEYWORDS:  Helicobacter  Pylori,  Serology  ELISA,  Fecal  Antigen  Test 

INTRODUCTION 

Helicobacter  pylori  infection  is  a  worldwide  problem.  Infection  with  Helicobacter  pylori  remains  a  major 
healthcare  burden,  with  persistently  high  prevalence  rates,  especially  in  less-developed  countries.  It  is  the  most  common 
cause  of  chronic  gastritis,  and  is  strongly  linked  to  peptic  ulcer  disease  and  gastric  cancer  [  1  A  strong  association  has  been 
reported  between  H  pylori  infection  and  gastric  lymphoma  and  adenocarcinoma  of  the  body  and  antrum  of  the  stomach 
particularly  lymphoid  tissue  lymphomas  (MALTomas)  [2' 31  The  association  of  chronic  H  pylori  infection  with  alterations 
in  gastric  mucosal  cell  proliferation  is  recognized  worldwide.  Furthermore,  H pylori  infection  is  seemingly  involved  in  the 
pathogenesis  of  several  extra-gastric  diseases,  such  as  mucosa-associated  gastro-esophageal  reflux  disease  (GERD)  [  '  1 
coronaritis  [  ],  iron  deficiency  anemia  m.  To  date,  such  associations  are  still  uncertain,  and  causality  related  to  these 
associations  needs  to  be  proved. 

The  most  common  route  of  H  pylori  infection  is  either  oral-to-oral  (stomach  contents  are  transmitted  from  mouth 
to  mouth)  or  fecal-to-oral  (from  stool  to  mouth)  contact.  Parents  and  siblings  seem  to  play  a  primary  role  in  transmission. 
Host  status  relationship  as  H.  pylori  have  some  control  mechanisms  able  to  switch  the  transcription  of  different  genes  on  or 
off  when  needed.  H.  pylori  is  one  of  the  most  common  bacterial  infectious  agents  with  prevalence  rates  ranging  between 
(29%  and  90%  of  cases)  18,91  H  pylori  infection  occurs  more  frequently  in  developing  countries  than  in  industrialized 
countries.  H  pylori  strains  differ  in  their  potential  to  cause  diseases  [  ,  Moreover,  the  acquisition  of  H.  pylori  seems  to 
occur  at  higher  rates  in  developing  countries  with  prevalence  rates  that  differ  from  one  country  to  another  and  may  differ 
between  different  ethnic,  social,  or  age  groups  within  the  same  country  191 

H.  pylori  infection  can  be  diagnosed  by  either  non-invasive  or/  invasive  methods.  Non-invasive  methods  of 
detection  include  serology,  Helicobacter  pylori  stool  antigen  (HPSAg)  test  and  urea  breath  test  (UBT)  110,111  Invasive 
techniques  based  endoscopy  includes:  CLO  tests,  culture,  histology,  direct  gram  stain  and  PCR-  based  methods. 
Immunoglobulins  A  (IgA)  and  IgG  serologic  tests  have  been  evaluated  in  several  studies  but  the  reliability  and  cut-off 
value  have  not  been  confirmed.  Some  studies  suggested  the  use  of  IgM  as  an  indicator  of  active  disease  112141  while  others 
have  found  IgM  to  have  little  diagnostic  utility  [  '  '.  The  HPSAg  test  has  been  reported  to  be  as  reliable  as  the  UBT  for 
diagnosis  as  well  as  for  monitoring  H  pylori  eradication  albeit  at  a  lower  sensitivity  117181  Although  culture  is  considered 
the  gold  standard  it  is  not  often  used  for  the  detection  of  H  pylori,  it  is  sometime  not  possible  to  perform  either  due  to 
clinical  problems  preventing  endoscopy,  or  patients'  refusal,  or  insufficient  endoscopic  or  laboratory  facilities. 
Among  different  geographical  regions,  the  prevalence  of  H.  pylori  in  the  Kingdom  of  Saudi  Arabia  is  between  70-90%  (19) 
Since  the  prevalence  of  H.  Pylori  is  still  high,  feasible  diagnostic  noninvasive  tests  are  required  for  the  determination  of 
diagnosis  and  follow-up  after  eradication  treatment.  Therefore,  it  is  crucial  to  optimize  non-invasive  methods  for  reliable 
diagnosis  of  Helicobacter  pylori  infection  and  for  post-therapy  assessment.  Therefore,  the  current  study  is  designed  to 
analyze  the  utility  and  diagnostic  performance  of  a  panel  of  non-invasive  tests  for  the  diagnosis  and  monitoring  of  H  pylori 
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eradication  among  a  population  with  gastric  manifestations  in  Al  Kharj  city,  Southern  of  Riyadh,  Saudi  Arabia. 

PATIENTS  &  METHODS 

A  total  of  100  outpatients  complaining  of  upper  gastroduodenal  disorders  and  dyspepsia  were  enrolled  in  this 
study  period  between  2012  -2013.  At  presentation  no  patient  had  previous  specific  therapy  for  Helicobacter  pylori. 

Exclusion  Criteria 

Patients  with  a  history  of  antibiotics,  proton  pump  inhibitors,  bismuth  within  one  month  prior  to  serology  or 
HPSAg  test.  Patients  with  previous  gastric  surgery,  and  previous  diagnosis  of  gastric  cancer  were  also  excluded  from  the 
study.  All  patients  were  subjected  to  clinical  examination  and  were  assessed  for  manifestations  of  gastrointestinal 
symptoms.  Informed  consent  was  obtained  from  all  patients  prior  to  participation  in  this  study  and  before  any  procedure. 
The  Institutional  Review  Board  (IRB)  of  the  University  of  Salman  Bin  Abdel  Aziz  University  approved  this  study. 
The  study  was  conducted  according  to  the  principles  of  the  1974  Declaration  of  Helsinki. 

Helicobacter  Pylori  Stool  Antigen  Assay 

Stool  specimens  were  collected  and  stored  at  —  20oC  upon  arrival  at  the  laboratory  after  DNA  extraction  was 
performed.  The  stool  was  thawed  for  stool  antigen  assay,  and  subsequently  stored  again  at  — 20oC  for  future  retesting. 
The  Helicobacter  pylori  Antigen,  EIA,  Stool  Test  (Quest  Diagnostics,  New  Jeresy,  USA)  was  used  according  to  the 
manufacturer's  instructions.  The  assay  was  based  on  S-ICT,  using  a  single  monoclonal  antibody  against  H.  pylori  flagellin 
antigens.  In  brief,  a  plastic  bar  was  used  to  add  500  mg  to  1  g  fecal  sample  to  a  vial  containing  1  mL  buffer.  After  gentle 
vortexing,  the  fecal  sample  was  emulsified.  Two  to  four  drops  of  emulsified  stool  sample  were  placed  in  the  sample  port  of 
the  test  cassette.  The  test  was  interpreted  after  15  min  at  room  temperature.  The  appearance  of  a  red  line  in  the  reading 
window  indicated  a  positive  result,  with  the  positive  control  band  that  was  also  red  in  color.  A  positive  result 
(antigen  detected)  is  indicative  of  H  pylori  presence.  A  negative  result  (antigen  not  detected)  indicates  absence  of  H  pylori 
or  an  antigenic  level  below  the  assay  limit  of  detection.  The  test  has  a  sensitivity  and  specificity  of  96%  for  detecting 
H  pylori  infection.  False-  negative  results  may  be  obtained  on  specimens  from  patients  who  have  ingested  selected 
medications  (antimicrobials,  proton  pump  inhibitors,  bismuth  preparations)  within  the  2  weeks  prior  to  specimen 
collection.  Serology  was  also  performed  using  an  enzyme-linked  immunosorbent  assay  (IgG  and  IgA  using  Helicobacter 
pylori  IgG,  ELISA  Kit  (MBS580106)  (Biosource,  Heidelberg  Germany  according  to  the  manufacturer's  instructions. 
Breifly,  Diluted  attaint  serum  is  added  to  wells  coated  with  purified  antigen.  IgG  specific  antibody,  if  present,  binds  to  the 
antigen.  All  unbound  materials  are  washed  away  and  the  enzyme  conjugate  is  added  to  bind  to  the  antibody-antigen 
complex,  if  present.  Excess  enzyme  conjugate  is  washed  off  and  substrate  is  added.  The  plate  is  incubated  to  allow  the 
hydrolysis  of  the  substrate  by  the  enzyme.  The  intensity  of  the  color  generated  is  proportional  to  the  amount  of  IgG 
specific  antibody  in  the  sample. 

The  diagnosis  of  H.  pylori  infection  was  established  by  the  concordance  of  2  or  more  positive  test  results  from  the 
2  tests  performed  (i.e.;  HP  stool  antigen  or  HP  ELISA).  H.  pylori  infection  status  was  classified  as  follows:  definite 
positive,  all  2  tests  show  positive  results,  or  a  one  positive  result  and  other  test  show  a  negative  result;  positive  results  by 
stool  antigen  assay  and  HP  ELISA;  and  negative,  both  2  tests  are  negative. 
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STATISTICAL  ANALYSIS 

Continuous  variables  were  compared  using  Student's  t  -test  or  the  Mann-Whitney  U  test  when  appropriate. 
The  frequencies  were  compared  using  the  chi-square  test  or  the  Fisher's  test  if  the  expected  frequency  for  any  cell  was  five 
or  lower.  Results  are  expressed  as  mean  values  +/-  SD,  P-values  and  95%  confidence  intervals  or  median  and  IQR  as 
appropriate.  The  Z  test  was  used  to  compare  proportions  between  groups.  Statistical  analysis  was  done  using  Statistical 
Analysis  Software  version  16  (SAS  Institute,  Inc,  NC,  USA). 

RESULTS 

Among  the  100  enrolled  patients,  the  prevalence  of  H.  pylori  infection  in  males  and  females  was  47.9  and  59.4 
respectively.  The  median  age  of  the  patients  was  42  years  (range,  26-51  years).  The  prevalence  of  H.  pylori  infection  in 
patients  <  40  and  >  40  years  was  33.3  and  55.2,  respectively  (p=0.04).  The  prevalence  of  H.  pylori  infection  by  disease  is 
as  follows:  reflux  esophagitis  15/21;  peptic  ulcer  in  13/17  patients;  intestinal  metaplasia  in  5/6  patient;  atrophic  gastritis  in 
19/23  patients. 

Among  the  100  patients,  63,  20,  and  17  had  definite  positive,  probable  positive  and  absolute  negative  H.  pylori 
infection  status.  The  diagnostic  performance  of  the  HP  stool  antigen  assay  was  as  follows  (Table  3):  sensitivity  of  94.5%, 
specificity,  96.2%;  positive-predictive  value,  93%;  negative-predictive  value,  94%;  and  concordance  of  90.4%. 
H  pylori  fecal  antigen  test  is  a  novel  rapid  test  is  based  on  monoclonal  antibody  immune  chromatography  of  stool  samples. 
The  results  are  positive  in  the  initial  stages  of  infection  and  can  be  used  to  detect  eradication  after  treatment.  Although 
the  H.  pylori  fecal  antigen  test  is  an  interesting  tool,  information  about  the  cost  of  the  test  is  pending. 

The  diagnostic  performance  of  the  H.  pylori  ELISA  assay  was  also  high,  with  a  sensitivity  of  90.5%  and 
specificity  of  92%.  Combining  the  HP  stool  antigen  with  the  ELISA  assay  raised  the  sensitivity  to  98%,  the  specificity  to 
97%,  PPV  to  96%  and  NPV  to  95%.  It  is  currently  based  on  the  quantitation  of  immunoglobulin  G  antibodies  against 
H pylori  by  the  means  of  an  enzyme-linked  immune  sorbent  assay. 

It  is  useful  for  detecting  a  newly  infected  patient,  but  it  is  not  a  good  test  for  follow-up  of  treated  patients  because 
the  results  do  not  indicate  present  infection  with  H  pylori.  The  antibody  titer  may  remain  elevated  for  a  long  time  after 
H.  pylori  eradication.  The  number  of  false-positive  results  is  age  related  and  increases  with  age. 

DISCUSSIONS 

The  stool  antigen  test  for  H.  Pylori  diagnosis  has  been  approved  and  standardized  for  use  in  primary  diagnosis  and 
monitoring  after  treatment.  In  addition,  the  Maastricht  III  Consensus  report  recommends  the  use  of  both  the  urea  breath  test 
and  stool  antigen  test  for  the  diagnosis  and  follow-up  of  H.  pylori  infection  (20,  21).  However,  the  stool  antigen  test  is 
non-  invasive,  cost  effective,  and  requires  a  short  time  to  perform.  Therefore,  it  is  convenient  for  patients  and  can  be  easily 
performed  even  in  small  laboratories  and  primary  outpatient  clinics.  On  the  other  hand,  the  HP  ELISA  requires  specific 
detection  equipment  which  delays  the  diagnostic  process  in  addition  it  is  more  expensive  (22).  The  prevalence  of  H.  pylori 
infection  in  the  present  study  is  similar  to  that  in  previous  reports  of  Helicobacter  pylori  in  the  Kingdom  of  Saudi  Arabia 
(23,  24).  The  sensitivity  and  specificity  of  the  HP  stool  antigen  are  similar  that  of  a  systematic  view  of  89  studies,  which 
determined  sensitivities  of  91  and  93  (7).  Although  it  is  recommended  to  test  multiple  stool  specimens  in  batches  (21), 
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only  one  sample  was  used  for  each  patient  in  this  study,  which  may  have  decreased  the  sensitivity  by  5-10.  Although  the 
infection  rate  was  high  when  2  specimens  were  obtained,  it  was  not  significantly  higher  than  that  determined  with  1,  or  3 
or  more  specimens.  A  previous  study  reported  that  people  >  40  years  of  age  showed  higher  positive  rates  of  H.  pylori 
infection  (5).  In  the  current  study,  there  was  significant  differences  between  the  prevalence  of  H.  pylori  in  patients  >40  and 
<40  years  of  age. 

The  diagnostic  performance  of  the  HP  stool  antigen  assay  was  as  follows  (Table  2):  sensitivity  of  94.5%, 
specificity,  96.2%;  positive-predictive  value,  93%;  negative-  predictive  value,  94%;  and  concordance  of  90.4%. 
The  diagnostic  performance  of  the  H.  pylori  ELISA  assay  was  also  high,  with  a  sensitivity  of  90.5%  and  specificity  of 
92%.  H.  Pylori  ELISA  test  is  useful  for  detecting  a  newly  infected  patient,  but  it  is  not  a  good  test  for  follow-up  of  treated 
patients  because  the  results  do  not  indicate  present  infection  with  H  pylori.  The  antibody  titer  may  remain  elevated  for  a 
long  time  after  H.  pylori  eradication.  The  number  of  false-positive  results  is  age  related  and  increases  with  age. 

Combining  the  HP  stool  antigen  with  the  ELISA  assay  raised  the  sensitivity  to  98%,  the  specificity  to  97%,  PPV 
to  96%  and  NPV  to  95%.  Previous  studies  reported  that  combining  more  than  one  non-invasive  assay  performed  better. 
The  rapid  urease  test,  which  has  been  reported  to  have  low  sensitivity  in  atrophic  gastritis  and  intestinal  metaplasia 
(19,  24),  the  present  study  showed  8 1  %— 100%  sensitivity  and  specificity  in  cases  of  atrophic  gastritis,  intestinal 
metaplasia,  chronic  active  gastritis,  and  intestinal  metaplasia.  GERD  has  been  reported  to  be  inversely  correlated  with 
H.  pylori  infection  rates  (24).  In  the  present  study,  the  prevalence  of  H.  pylori  infection  showed  an  inverse  correlation 
between  these  2  groups,  but  the  performance  of  the  evaluated  kit  produced  similar  results.  The  inclusion  of  patients  with 
ulcers  may  have  affected  the  diagnostic  performance  of  the  test  in  the  present  and  previous  studies.  Therefore,  guidelines 
for  establishing  the  ratio  of  patients  with  and  without  ulcers  to  be  included  in  evaluations  of  stool  antigen  tests  may  be 
required  to  reduce  selection  bias. 

Combinations  of  at  least  2  tests  have  been  adopted  (25)  including  HP  stool  antigen,  and  HP  ELISA.  The  tests  used 
in  the  present  study  are  different  from  those  used  in  previous  studies,  including  the  urea  breath  test,  culture,  rapid  urease 
test  on  biopsy  specimens,  serological  testing,  and  histology  as  the  gold  standard.  Our  results  confirm  that  HP  stool  antigen, 
and  HP  ELISA  assays  are  non-invasive  rapid  test  for  H.  pylori  diagnosis  that  demonstrates  high  performance  among 
patients  with  upper  GIT  symptoms. 

CONCLUSIONS 

Our  study  showed  a  good  assessment  &  correlation  between  the  non-invasive  methods.  The  combination  of  the 
H.  pylori  stools  antigen  and  H.  pylori  ELISA  test  for  the  detection  of  H.  pylori  in  stool  specimens  constitutes  a  good 
non-invasive  diagnostic  alternative  procedure. 
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Key  Point 

•  As  we  know,  H.P  is  highly  endemic  &  resistant  to  usual  therapy  especially  in  developing  countries. 

•  Early  detection  &  diagnosis  of  H.  P  infection  it  was  very  important  to  decline  the  most  dangerous  consequences 
e.g:  (MALTomas). 

•  New  modalities  for  the  diagnosis  of  H.P  both  non-invasive  and  invasive  procedures  (endoscopy,  PCR  histology 
&  Culture)  open  new  hope  for  early  detection  and  treatment  as  well  for  eradication  of  H.P. 

•  Quality  of  life  will  be  improved  by  early  detection  and  management  of  H.P,  as  well  as  the  dyspeptic  symptoms 
&  Gastric  lymphoma  (MALT)  will  be  decline. 
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APPENDICES 


Table  1:  Baseline  Demographic  and  Clinical  Characteristics  of  Patients 


Parameter 

Age  (years) 

Mean  +  SD  (95%  CI  of  the  mean) 

42.17+6.2 
(35.86-38.48) 

Eemales  (N  ;%) 

37  (37) 

Symptoms  (heart  burn,  dyspepsia,  epigastric  pain;  n,  %) 

78  (78) 

Mean  total  bilirubin  +  SD  (mg/dl)  (95%  CI  of  the  mean) 

1.04+1.2 
0.6  to  3.5) 

Mean  ALT  +  SD  (U/liter) 
(95%  CI  of  the  mean) 

44.5+13.96 
(12.6  to  61.37) 

Mean  AST  +  SD  (U/liter) 
(95%  CI  of  the  mean) 

43.15+12.2 
(9.94  to  64.26) 

Table  2:  Helicobacter  Pylori  Detection  by  Hp  Stool  Antigen  and  Elisa  Method 


Number  of 
Patients 

Diagnosis 

HP  ELISA 

63 

HP  definite  positive 

+ 

20 

probable  positive 

17 

Negative 

Table  3:  Predictive  Value  of  HP  Stool  Antigen  and  HP  Elisa 


Sensitivity 

Specificity 

PPV 

NPV 

(95%  CI) 

(95%  CI) 

(95%  CI) 

(95%  CI) 

HP  stool  antigen 

0.94  (0.44-0.96) 

0.96  (0.86-0.98) 

0.93  (0.77-0.98) 

.94  (0.36-0.98) 

HP  ELISA 

0.90  (0.74-0.96) 

0.96  (0.80-1.00) 

0.88  (0.53-0.99) 

0.87  (0.42-0.97) 

HP  stool  antigen 

0.98  (0.45-100) 

0.98  (0.50  1.00) 

96  (0.45-0.96) 

0.95(0.67-0.99) 

LIST  OF  ABBREVIATIONS 

ELISA:  Elisa  immunosorbent  assay 
H.  P:  Helicobacter  pylori 
PCR:  polymerase  chain  reaction 
PPV:  Positive  predictive  volume 
NPV:  Negative  predictive  volume 
GERD:  Gastroesophageal  reflux  disease 
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HPSAg:  Helicobacter  pylori  stool  antigen 

UBT:  Urea  breathe  test. 

IgA:  Immunoglobulin  A. 

IgG:  Immunoglobulin  G. 

IgM:  Immunoglobulin 

KSA:  Kingdom  of  Saudi  Arabia 
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